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Abstract. In this paper are shown the results regarding electrophoretic profiles of some autumn wheat 
genotypes and their kernel protein content. Based on this results there were established the valuable genotypes for 
bread making.  
 
INTRODUCTION 
 
Wheat flour is widely used for bread, pasta and noodles, breakfast cereals and fermented 
drink. Bread-making quality is both an important and complex character of bread wheat (T. 
aestivum) (13). The protein fraction is known to play the most essential role for bread making 
(10, 15). Bread-making quality correlates with the presence or absence of specific proteins and 
protein subunits (4, 6, 7, 11). The ability of wheat flour to be processed into different foods is 
largely determined by the gluten proteins (16). The gliadins and glutenins are the main 
components, building the gluten polymer and determine bread-making properties (2, 3). The 
relative amount of polymeric protein increases with increasing gluten strength (8, 9).  
The effects of the glutenin polymer function in dough and for flour end-use quality have 
been investigated (1, 14). The importance of High Molecular Weight-Glutenin Subunits (HMW-
GS) was emphasized. It was indicated that the presence of HMW-GS 5+10 is associated with 
good dought quality and the presence of HMW-GS 2+12 is associated with weaker dough quality 
(12). 
Here are some combinations of HMW-GS in different wheat varieties. 
 
 
 
Fig. 1 Some combinations of HMW-GS alleles in eleven wheat varieties 
http://maswheat.ucdavis.edu/protocols/Gluten/index.htm 
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MATERIAL AND METHODS 
 
Several autumn wheat genotypes cultivated in 2006/2007 in experimental field of Banat 
University of Agricultural Sciences and Veterinary Medicine from Timişoara were used for 
kernel protein analysis (glutenin electrophoretic fractions and protein content). 
Table 1 
Studied wheat genotypes 
 
Nr. 
crt. 
Nr. 
var. 
Genotip Nr. 
crt. 
Nr. 
var. 
Genotip Nr. 
crt. 
Nr. 
var. 
Genotip Nr. 
crt. 
Nr. 
var. 
Genotip 
1 5001 Flamura 85 6 5008 Crina 11 5013 Gruia 16 5019 Arieşan 
2 5002 Fundulea 4 7 5009 Delabrad 12 5014 Holda 17 5020 Dumbrava 
3 5004 Alex 8 5010 Dor 13 5015 Jiana 18 5021 Turda 200 
4 5005 Ciprian 9 5011 Faur 14 5016 Jupiter 19 5022 Apullum 
5 5007 Boema 10 5012 Gloria 15 5018 Turda 95    
 
SDS-PAGE (SDS-poliacrylamide gel electrophoresis) was the method used for the 
glutenin fractions profiles. The concentration of the gels was: 10 % acrylamide for resolving 
gel with a pH close to 8.8 and 3% acrylamide for stacking gel and pH 6.8.  
The glutenins were extracted for 2 hours at room temperature in an extraction solution 
containing SDS, and subsequently were kept at 100°C for 10 minutes; after cooling they were 
centrifuged and the supernatant was used for the electrophoresis. After migration of proteins, 
the gel was fixed in trichloroacetic acid solution and was stained in Coomassie Brilliant Blue 
1%. The electrophoretic profiles were visualised at white light and were photographed. 
The kernel protein content was determined by Gornall method: soluble proteins were 
extracted in NaOH 0.2% and insoluble proteins subsequently in NaOH 10%. 
 
RESULTS AND DISCUSSIONS 
 
Regarding the glutenin composition in the following images we can notice the presence 
of some fractions of different molecular weights. The HMW-GS that we are looking for have 
molecular weight ranging from 80 to120 kDa. The bands were compared to those from 
literature The molecular weights of HMW glutenin subunits were compared also with a broad 
range protein marker. We can see that only in few genotypes the subunits 2+12 are both 
present, so, this genotypes are not indicated for bread-making. Most of these genotypes 
presented the 5+10 HMW-GS and are considered as most appropriate for bread baking 
industries.  
Regarding the kernel protein content of these genotypes I found that total protein 
content ranged between 13.5% (Gloria) and 15.60% (Ciprian) with a variation amplitude of 
2.25%. The soluble protein content varried from 7.83% (Crina) to 10.55%  (Dumbrava), with 
a variation amplitude of 2.72%. The insoluble protein content varried from 4.20% (Dor) to 
6.01% (Crina), with a variation amplitude of 1.81%. 
26.31% of studied genotypes presented a total protein content over 15%, 52.63% had 
the total protein content between 14% and 15%, and 21.05% had the total protein content 
lower than 14%. 
15.78% of these genotypes had more than 10% soluble protein, 57.89% had a content of 
soluble protein between 9% and 10%, 21.05% between 8% and 9% soluble protein and 5.26% 
lower than 8%. 
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The insoluble protein content was over 6% at 5.26 % of studied genotypes, it ranged 
between 5% şi 6% at 73.68%, and 21.05% of the genotypes presented an insoluble protein 
content lower than 5%.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2, 3 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4, 5 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
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Table 2  
The significance of differences between different wheat genotypes regarding soluble protein content, insoluble protein content and total protein content 
 
 
 
 
 
No. 
 
Genotype 
Soluble 
protein 
content 
(%) 
 
Relative 
value (%) 
Diff. 
Signif. 
Insoluble 
protein 
content (%) 
 
Relative 
value (%) 
Diff. 
Signif. 
Total protein 
content (%) 
 
Relative 
value (%) 
Diff. 
Signif. 
1 Exper. mean 9.45 100 0 martor 5.14 100 0 martor 14.60 100 0 martor 
2 Flamura 85 9.61 101.67 0.16 5.29 102.94 0.15 14.91 102.13 0.31 
3 Fundulea 4 9.70 102.69 0.25 5.01 97.36 -0.14 14.71 100.80 0.12 
4 Alex 9.35 98.92 -0.10 5.42 105.34 0.27 14.77 101.17 0.17 
5 Ciprian 9.98 105.62 0.53 5.60 108.97 0.46 15.59 106.81 0.99* 
6 Boema 8.90 94.23 -0.55 5.13 99.70 -0.02 14.03 96.14 -0.56 
7 Crina 7.83 82.87 -1.62 ooo 6.01 116.81 0.86** 13.84 94.82 -0.76 
8 Delabrad 9.61 101.67 0.16 5.30 103.13 0.16 14.92 102.22 0.32 
9 Dor 9.21 97.44 -0.24 4.19 81.55 -0.95 oo 13.41 91.85 -1.19 o 
10 Faur 9.75 103.22 0.30 5.12 99.50 -0.03 14.87 101.90 0.28 
11 Gloria 8.83 93.49 -0.62 4.51 87.70 -0.63 o 13.35 91.46 -1.25 oo 
12 Gruia 9.16 96.94 -0.29 5.21 101.25 0.06 14.37 98.45 -0.23 
13 Holda 9.48 100.33 0.03 5.97 116.03 0.82** 15.45  105.85 0.85 
14 Jiana 8.98 95.00 -0.47 5.67 110.26 0.53 14.65 100.39 0.06 
15 Jupiter 8.75 92.64 -0.70 5.14 100.02 0.00 13.90 95.25 -0.69 
16 Turda 95 9.85 104.25 0.40 4.34 84.46 -0.80 oo 14.20 97.28 -0.40 
17 Arieşan 10.02 106.08 0.57 5.04 97.95 -0.11 15.06 103.20 0.47 
18 Dumbrava 10.55 111.65 1.10* 4.27 83.04 -0.87 oo 14.82 101.56 0.23 
19 Turda 2000 9.85 104.28 0.40 5.46 106.18 0.32 15.32 104.96 0.72 
20 Appulum 10.11 107.00 0.66 5.03 97.82 -0.11 15.15 103.77 0.55 
DL 5% DL 1% DL 0.1% DL 5% DL 1% DL 0.1% DL 5% DL 1% DL 0.1% 
 0.83 1.10 1.45 0.58 0.78 1.02 0.92 1.23 1.62 
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In comparison with the experimental mean we can distinguish that some genotypes had 
superior protein content and some had a protein content lower than the mean. But most 
genotypes had insignificant differences.  
The most significant differences were observed for Crina wich was very significant 
inferior to the mean regarding soluble protein content and distinctly significant superior to the 
mean regarding insoluble protein content. Holda was also distinctly significant superior to the 
mean regarding insoluble protein content. Dor, Turda 95 and Dumbrava were distinctly 
significant inferior to the mean regarding insoluble protein content. Gloria was distinctly 
significant inferior to the mean regarding total protein content and significantly inferior to the 
mean regarding insoluble protein content. Dor had a total protein content significantly inferior 
to the mean. The total protein content was significantly superior for the genotype Ciprian. The 
Dumbrava genotype was significantly superior to the mean from the point of view of the 
soluble protein content. We can observe all this results in the table 2. 
 
CONCLUSIONS 
 
• SDS-poliacrylamide gel electrophoresis revealed the electrophoretic profiles for the 
protein fractions of some wheat genotypes; 
• Most of studied genotypes presented the 5+10 HMW-GS, beeing appropriate for bread-
making; 
• The genotypes Dor and Crina witch presented the 2+12 subunits, presented also a very 
low total protein content, so this genotypes are not indicated in bread baking industries; 
• The genotype Ciprian had the biggest value for the total protein content (15.60%); 
• 26.31% of studied genotypes presented a total protein content over 15%, 52.63% had the 
total protein content between 14% and 15%, and 21.05% had the total protein content 
lower than 14%; 
• In comparison with the experimental mean most genotypes had insignificant differences; 
• The most significant differences regarding the protein content were observed for Crina, 
Holda, Dor, Turda 95, Dumbrava, Gloria and Ciprian. 
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